However, experience with previous pandemics has demonstrated that in some cases, the second season of transmission can be worse than the initial one. 4 There has recently been evidence of this occurring in the UK where a large number of severe cases have been reported with the start of the 2011 influenza season. 5 As the second season has already come and gone in the temperate countries of the southern hemisphere, there is a unique opportunity to look back for evidence of changes in behavior or severity of the pandemic in two completed transmission seasons. Using data from FluNet 6 and ministries of health in Argentina, Chile, South Africa, Australia, and New Zealand, we compare influenza virus circulation, the time course, and geographic distribution of the peaks in activity; and the impact of influenza on healthcare systems during the 2010 winter compared to the 2009 pandemic season.
Virus circulation, time course, and geographic distribution
The H1N1 (2009) pandemic virus began to circulate in most temperate countries of the Southern Hemisphere near the start of their usual seasons of influenza virus transmission in 2009. 1 The H1N1pdm virus quickly became the predominant strain detected, even where other seasonal influenza viruses had already been detected that season. South Africa was the only temperate southern country where typical circulation of a seasonal virus was observed before the subsequent occurrence of an H1N1pdm wave in July-September (Figure 1 ). In the winter of 2010, a different and more diverse pattern emerged. In New Zealand and Australia, H1N1pdm was still predominant in 2010 representing approximately 67-84% ( Figure 1A ,B) of the viruses detected from epidemiologic week (EW) 1-39 ⁄ 40. 7, 8 In contrast, very few H1N1 (2009) viruses were detected in Chile and Argentina in 2010. Seasonal H3N2 and influenza B (Chile) and influenza B strains (Argentina) were the most commonly detected influenza virus types identified in those two countries. 6, 9 South Africa had three smaller waves of influenza B, seasonal H3N2, and H1N1pdm cocirculating simultaneously. 10 All of the H1N1pdm viruses tested in the five countries in 2010 are antigenically similar to the A ⁄ California ⁄ 7 ⁄ 2009 strain. None of the previously circulating seasonal H1N1 viruses have been detected in any of the five countries since January of 2010. None of the >600 samples analyzed in the five countries during EW 1-33 2010 were resistant to oseltamivir, and only two isolates from Australia had the H274Y mutation. [9] [10] [11] [12] Influenza seasons in temperate Southern Hemisphere countries typically occur during the winter months of June-August (approximately EW 23-36) each year. The peak activity during the 2009 influenza season, as measured by influenza-like-illness (ILI) reported cases per week (Chile; Figure 1F ), influenza cases per week (Argentina; Figure 1F ), or weekly ILI consultation rates (Australia, New Zealand; Figure 1G ), occurred within this period. However, the peak of activity in 2010 occurred slightly later than the recent seasonal peaks in Chile (EW 33 9 ) and Australia (EW 38 7 ), and there was no apparent peak of activity in Argentina ( Figure 1F ). New Zealand's 2010 peak in influenza activity was similar in timing to the 2008 peak [midAugust (EW 33)] but somewhat later than the 2009 peak ( Figure 1G ). 11, 13 The duration of influenza activity was shorter in New Zealand in 2010 with activity above baseline levels for 17 weeks in 2009 versus only 7 weeks in 2010. H3N2 peak in EW 33, followed by a peak of H1N1pdm in EW 34-38. This was slightly later than the 2009 peak, which occurred in EW 31 ( Figure 1E ). 10 The geographic distribution of symptomatic influenza cases in all five countries was similar during the 2009 and 2010 seasons with uneven geographic distribution reported throughout each country over the course of the influenza season.
7,12,15-17 There was some evidence from New Zealand and Chile of regions (e.g., Waikato, Lakes, and Bay of Plenty and Bio Bio, Los Lagos, Los Rios, respectively), which reported lower numbers of cases in 2009 compared with 2010. 9, 11 Serologic results from Australia and New Zealand indicate that infection levels during the first wave of the pandemic across five of Australia's six states ranged from 18% to 31% 18 and, similarly, ranged from 19% to 30% in seven geographic locations in New Zealand. 
Impact of 2009 versus 2010 influenza seasons
As of 8 October, <10 000 laboratory confirmed cases were reported in all five countries combined, 
Risk groups for H1N1pdm
Age and underlying chronic conditions continue to be significant risk factors for severe H1N1pdm infection. The highest rates of H1N1pdm cases in New Zealand in 2010 were seen among <10-and 20-to 29-year-olds, and for hospitalized patients, among <5 and 20-29 year olds, whereas most deaths occurred in the 50-59 year old age group. 11 In South Africa, the median age of confirmed and fatal cases in 2009 was 15AE5 and 33AE5 years old, respectively. 17 In 2010, the highest proportion of confirmed H1N1pdm cases from ILI surveillance was in the 10-19 years old age group, followed by 20-29, and the highest proportion of SARI H1N1pdm cases in 2010 was reported in the ‡45 year old age group. 10 There have been no deaths reported in South Africa in 2010. In Chile in 2009, the highest rates of severe illness seen in children <1 and 1-4 years old (76AE1 ⁄ 100 000, 20AE5 ⁄ 100 000 respectively) followed by those 50-59 and >60 years old (13AE2 ⁄ 100 000, 12AE4 ⁄ 100 000 respectively). 16 The highest rates of SARI because of H1N1pdm in Chile in 2010 have been reported in <1 (15AE9 ⁄ 100 000 and 1-4 years old (3AE0 ⁄ 100 000). 9 The number of cases because of H1N1 (2009) in Argentina in 2010 is too small to make meaningful comparisons.
Among H1N1pdm confirmed cases, the proportions who were hospitalized, admitted to ICU, or died may have increased in 2010; however, data are not available for comparison from all five countries. In Australia, for example, 67%, 79%, and 100% of all hospitalized, ICU-admitted, and fatal H1N1pdm cases in 2010 had at least one comorbidity (specific conditions nor provided), 12 compared with 49%, 70%, 64%, respectively in 2009. 24 In Chile, approximately 71% (of 150 deaths with information available) reported in 2009 had an underlying chronic medical condition, 16 compared with 87AE5% of 12 deaths occurring thru EW 36 in 2010. 9 Australian and New Zealand Intensive Care Society (ANZICS) has reported 85 ICU admissions among H1N1pdm confirmed patients in 2010, 80AE0% of which had known comorbidities. 12 In South Africa in 2009, 21% of deaths for which data were available (76 ⁄ 91 deaths) had no comorbidities identified. 17 No deaths have been reported in South Africa in 2010.
Ethnic minority groups in New Zealand were again noted to have high rates of severe illness during the 2010 season, as in 2009 season, with the rates of cumulative H1N1pdm cases hospitalized in Maori and Pacific populations more than double that of European populations. 11 However, indigenous people in Australia made up only 4% and 2% of hospitalized and ICU-admitted H1N1pdm patients, respectively, between 1 March and 17 September 2010, 14 whereas 21% and 20% of hospitalized and ICUadmitted H1N1pdm patients, respectively, in 2009 were among indigenous people.
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Conclusions
The temperate countries of the Southern Hemisphere offered a unique opportunity to observe and measure the transmission and impact of the H1N1 (2009) pandemic virus in an area where it was first introduced at the start of the usual winter period of transmission. While observations comparing seasons and data between countries were complicated by the reliance on routinely collected surveillance data that are often influenced by public concern, changing methods of monitoring in response to the situation, and the non-standardization of data collection between countries, some conclusions can, nonetheless, be drawn from such comparisons. Virologically, the 2009 season was characterized by a predominance of one strain of virus, the H1N1pdm virus, which quickly spread nationally and appeared to displace other influenza viruses that were starting to appear around the same time. The previously circulating seasonal influenza A (H1N1) viruses appear to have subsequently completely disappeared from circulation. In The pandemic of 2009 in the Southern Hemisphere, as in the rest of the world, was also characterized by a high attack rate, especially in young people. Individuals with chronic illnesses, pregnancy, at the extremes of age, or belonging to certain disadvantaged populations were particularly susceptible to developing severe complications, a pattern that continued into the second winter season. In contrast to 2009, however, the overall attack rate and impact in terms of severe illness was considerably less in 2010. This is not surprising given the high rates of infection in 2009, relatively high vaccination coverage in many of the areas under observation (indeed, immunity is expected to have developed in most individuals undergoing vaccination), and the fact that the virus has not perceptibly changed antigenically. It has been noted by some observers that in New Zealand, a number of areas with lower attack rates in 2009 were more severely affected in 2010 than they had been in the previous year (M. Jacobs, personal communication).
It is important to note that high-risk individuals continue to be at increased risk of severe disease and death with all types of influenza virus, including H1N1 (2009), even with the low rates of transmission. WHO continues to recommend vaccination for high-risk individuals where vaccination is available and notes that the lack of antigenic drift in the virus over the last year implies that the match between the H1N1 strain in the current seasonal influenza vaccine and the circulating strain is a good one. 25 Our findings demonstrate the characteristic unpredictability of flu, notably the wide variations in experience around the globe. WHO also advises countries to continue to develop effective surveillance, in compliance with International Health Regulations 2005, and further encourages the open and transparent international sharing of surveillance data to improve global understanding of influenza and other respiratory disease transmission.
